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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. The term "small area" in claims 8 and 20 is a relative term which renders the 
claim indefinite. The term "small area" is not defined by the claim, the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-19 and 23-29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Gates (US 5,554.849). 

5. Regarding Claims 1-10, Gates discloses a micro-bolometric infrared sensor 
(Abstract) comprising a substrate (Figure 4, item 26; Column 2, line 53) with a pit 
(trench) proximate to a pixel (Figure 4, item 24; Column 6, line 14); a pixel situated on a 
single level on the substrate (Column 2, line 52); and an electronics circuit (Figure 3, 
items 30 and 32; Column 7, lines 62-67). Gates further discloses a fill factor greater 
than fifty percent (Column 8, line 49). The pixel is further disclosed as being an infrared 
light detector (Abstract). Gates further discloses at least one via in the one level (wafer 
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or device that contains the bolometric array) supporting the pixel (Column 8, lines 35- 
38). Additionally Gates discloses the electronics circuitry (switch pixel address 
mechanism) disclosed in Claim 1, is typically a FET or bipolar transistor circuit (Column 
1, line 37), or CMOS (Column 8, lines 44-45). 

6. Regarding Claims 11-15, Gates discloses a thermal sensor comprising: a 
substrate (Figure 4, item 26; Column 2, line 53); and an array of pixels (Column 2, lines 
51-53), situated on the substrate, over a pit(Figure 4, item 24; Column 6, line 14); and 
wherein: each pixel is located on a single level; an electronic circuit is associated with 
each pixel; and each electronic circuit is CMOS FET circuitry (Column 1 , line 37 and 
Column 8, lines 44-45) and is located on the single level with the pixel. In addition 
Gates discloses that each pixel is an infrared light detector (Abstract) and a 
microbolometer (Abstract). 

7. Regarding Claims 16-19, Gates discloses a sensing means comprising a means 
for sensing infrared light (Abstract), a means for electronically processing signals 
related to infrared light sensed by the means for sensing infrared light (Figure 3, items 
30 and 32; Column 7, lines 62-67), and a means for supporting on one level the means 
for sensing infrared light and the means for electronically processing signals, where the 
means for supporting on one level supports the means for sensing infrared light over a 
thermal isolating opening (Figure 2, item 24; Column 4, line 65-66). Gates further 
discloses that the means for sensing infrared light is an array of pixels (Abstract) and 
that the means for electronically processing signals has an area that is a fraction of the 
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area of the means for sensing Infrared liglit (indicated by a fill factor greater than fifty 
percent; Column 8, line 49). 

8. Regarding Claim 23, Gates discloses a sensor comprising: a substrate (Figure 4, 
item 26; Column 2, line 53); a pixel situated in a first plane relative to a surface of the 
substrate (Column 2, line 52); and an electronics circuit situated in the first plane (Figure 
3, items 30 and 32; Column 7, lines 62-67). 

9. Regarding Claim 24, Gates discloses a thermal sensor comprising: a substrate 
(Figure 4, item 26; Column 2, line 53); and an array of pixels situated on the substrate 
(Column 2, line 52); and wherein: each pixel is located on a first surface (Column 5, 
lines 58-60); an electronic circuit is associated with each pixel; and each electronic 
circuit is located on the first surface proximate to the pixel (Column 7, lines 62-67 and 
Column 8, lines 35-38). 

1 0. Regarding Claim 25, Gates discloses a themrial sensor comprising: a substrate 
(Figure 4, item 26; Column 2, line 53); and an anray of pixels situated on the substrate 
(Column 2, line 52); and wherein: an electronic circuit is associated with each pixel 
(Column 7, lines 62-67); and each electronic circuit is situated horizontally proximate to 
the pixel (Column 7, lines 62-67 and Column 8, lines 35-38). 

1 1 . Regarding Claim 26, Gates discloses a thermal sensor comprising: a substrate 
(Figure 4, item 26; Column 2, line 53); and an array of pixels situated on the substrate 
(Column 2, line 52); and electronics situated on the substrate horizontally proximate to 
the array of pixels (Figure 3, items 30 and 32; Column 7, lines 62-67). 
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12. Regarding Claim 27 , Gates discloses a sensing means comprising: means for 
sensing infrared light (Abstract); means for electronically processing signals related to 
infrared light sensed by the means for sensing infrared light (Figure 3, items 30 and 32; 
Column 7, lines 62-67); and a means for supporting on one surface the means for 
sensing infrared light and the means for electronically processing signals (Column 8. 
lines 35-38). 

13. Regarding Claim 28, Gates discloses a sensing means comprising: means for 
sensing infrared light (Abstract); means for electronically processing signals related to 
infrared light sensed by the means for sensing infrared light (Figure 3, items 30 and 32; 
Column 7, lines 62-67); and a means for sensing infrared light and the means for 
electronically processing signals horizontally proximate each other (Column 8, lines 35- 
38). 

14. Regarding Claim 29, Gates discloses a sensing means comprising: means for 
sensing infrared light (Abstract); means for electronically processing signals related to 
infrared light sensed by the means for sensing infrared light (Figure 3, items 30 and 32; 
Column 7, lines 62-67); and a means for supporting in a plane the means for sensing 
infrared light and the means for electronically processing signals (Column 8, lines 35- 
38). 

15. Claim 1 and Claims 1 1-13 are further rejected under 35 U.S.C. 102(b) as being 
anticipated by Wood et. al (US 5,449,910). 

16. Regarding Claim 1 , Wood discloses a sensor comprising substrate (base of 
silicon material; Figure 2, item 64; Column 3, line 60); a pixel situated on a single level 
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on the substrate (Figure 2, item 10; Column 3, line 52); and an electronics circuit 
situated on the single level (Figure 2, item 57; Column 3, lines 66-70 - Column 4, lines 
1-4). 

17. Regarding Claims 11-13, Wood discloses a thermal sensor (Abstract) comprising 
a substrate (base of silicon material; Figure 2, item 64; Column 3, line 60); an array of 
pixels functioning as infrared light detectors (Abstract) which are situated on a single 
level of the substrate (Figure 2, item 10; Column. 3, line 52); with an electronic circuit 
associated with each pixel and located on the single level (Figure 2, item 57; Column 3, 
lines 66-70 - Column 4, lines 1 -4). Wood further discloses that each pixel is 
suspended over a pit in the substrate (Figure 2, item 24; Column 4, line 65). 

Claim Rejections • 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office .action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject nfiatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 9. Claim 20. 21 , and 22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Gates (US 5,554,849) and in view of Cole et al. (US 6,313,463). 

Gates teaches all of the limitations set forth in Claim 19. Gates further teaches 
the means for supporting the sensing means on one level is a planar level substrate 
(Figure 4; item 26; Column 2, line 52); a themial isolating opening in a substrate under 
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each pixel of an array of pixels (Figure 4, item 24; Column 6, line 14); and an array of 
pixels being a microbolometer (Abstract), and CMOS FET transistor circuitry (Column 1 , 
lines 36-38 and Column 8, lines 44-45). Gates does not expressly disclose a 
microbolometer pixel comprising VOx. Cole teaches a microbolometer in which a pixel 
contains the material VOx (Abstract). VOx is a common electrical insulating material 
used in pixels because of its thermal resistance to the flow of heat along the plane. Cole 
further teaches that VOx detector material has optical, electrical, and thermal properties 
compatible with high performance detectors that can also be readily modified to suit 
individual requirements of an array design (Column 1 , lines 47-50). At the time the 
invention was made it would have been obvious to a person of ordinary skill in the art to 
modify the pixels disclosed by Wood and Gates by fabricating them out of VOx as 
suggested by Cole since VOx is a common pixel fabrication material having a desirable 
thermal resistance and desirable optical, electrical, and thermal properties. 

Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

lida et al. (US 6,806,470) - this reference teaches an infrared sensor (Figures 1- 
4, Column 6, line 44) comprising a pixel (Figure 2, item 20; Abstract) and a MOS 
transistor associated with each pixel (Figure 2, item 61; Column 7, lines 24-25) 
situated on the single level of a substrate (Figure 2, item 11; Column 6, line 53) 
which has a pit proximate to the pixel (Figure 2, item 160). This reference further 
teaches that the thermoelectric conversion means could be a bolometer (Column 
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16, lines 64-67). lida further teaches the means for electronically processing 
signals having an area that is a fraction of the area of the means for sensing 
infrared light (Figure 2). lida further teaches the electronic circuit is located on a 
first surface, situated horizontally proximate to the pixel 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary ZettI whose telephone number is (571) 272-6007. 
The examiner can normally be reached on M-F 8am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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